The photocatalytic activity of cerium oxide increased after being doped with 
Introduction
Currently the development and progress of the textile industry in Indonesia has developed very rapidly. The textile industry can provide benefits for human life. But the development of the textile industry also has a negative impact on the environment. ICBSA 2018 This was because in textile production waste was always produced, one of which is the dye waste [1] . Dyestuff waste is an organic compound that is difficult to decompose, resistant, and toxic [2] . If the waste is discharged into the nearest waters, it will cause environmental pollution [3] . In the textile industry, methylene blue is one of the thiazine dyes that are often used, because the price is economical and easy to obtain [4] . Methylene blue dye is a basic dye that is important in the process of coloring the skin, mori cloth, cotton cloth, and tannin. The use of methylene blue can cause several effects, such as irritation of the digestive tract if swallowed, causing cyanosis if inhaled, and irritation to the skin if touched by the skin [5] . Many methods are used to describe dyestuff waste including adsorption and activated sludge, but those method haves many weaknesses. An alternative photodegradation method has been developed using semiconductor photocatalysts and ultraviolet light. TiO2 which was dispersed in natural zeolite and its application for photodegradation of congo red, states that the photodegradation method was a relatively inexpensive and easy to implement method.
This photodegradation can decompose dyes into components that were safe for the environment [6] . The photodegradation of methyl orange using ZnO and UV light, the use of photocatalyst semiconductors has several advantages including being able to carry out total mineralization of organic pollutants, the cost was cheap, the process was relatively fast, non-toxic, and has long-term use capability [7] . The photocatalyst material used in the photodegradation method is a semiconductor, such as: TiO2, ZnO, CeO2 and Al 2 O 3 . Photocatalyst activity increased by absorbing UV light, resulting in electrons and holes. Hole was a positive hole caused by electron displacement. Electrons and holes are the most important species to begin the photodegradation process. Currently the use of photocatalyst materials, such as CeO2 (Eg = 3.2 eV) was a concern for researchers to develop as photocatalysts because of their better properties than TiO2, ZnO, and Al 2 O 3 . Based on this reason, researchers used CeO2 photocatalysts that were doped with modified mesoporous silica to decompose methylene blue dye. ICBSA 2018 The equipment used in this study are: a set of glassware, analytic scales, pH meters, magnetic stirrers (magnetic stirrer), hot plates, radiation boxes, black plastic, UV C lamps, centrifuges, and SP-870 spectrophotometers.
Materials and Methods

Chemicals and reagents
Determination of the maximum wavelength of methylene blue solution
Methylene blue solution with a concentration of 2 ppm measured its absorbance at various wavelengths, ranging from 550 nm-675 nm. The results obtained are depicted on the graph with absorbance as the y axis and the wavelength of light as the x axis.
The maximum wavelength was the wavelength that gives the maximum absorbance value.
Making a calibration curve for a methylene blue solution
Methylene blue standard solutions with concentrations of 1, 2, 3 and 4 ppm were measured by absorbance at the maximum wavelength of methylene blue. Next, a calibration curve was created by plotting concentration and absorbance. 
Results and Discussion
Crystal structure analysis
The results of crystal structure analysis of MS-Ce, MMS-Ce and Cerium oxide can be seen from Fig. 1 [8, 9] . The Ceria XRD pattern encapsulated in mesoporous silica (MS) and modified mesoporous silica (MMS) shown similar XRD pattern compared with the peak of nanocrystalline cerium oxide, only increases at peak shift and peak intensity. Based on the results of the study it can be assumed that Ceria has been homogeneously dispersed into the mesopores silica. Table 1 . 
Functional group analysis
DRS-UV VIS
Determination of optical band gap energy is done by using the reflactant value from the DRS-UV Vis analysis. The% refractant value (% R) is made into the y axis by changing it to R. The value of the wavelength (λ) from the results of the reflactant analysis with the DRS-UV Vis tool is included in the Kubelka Munk equation (Eq. 1), after which the value of hv is searched with the equation (2) into the graph with the x-axis Energy value in eV units [11] . After making a graph the relationship between alpha square ((1-R) 2 / 2R x hf)2 with the hv value drawn by a line that intersects with the turning point on the curve as shown in Fig. 3 .
In nanomaterials the size of the material was very small so that the surface area becomes large. Energy band gap width is inversely proportional to particle size. The smaller the particle size, the greater the value of the energy band gap [12] . The greater the value of the energy band gap, the slower the recombination process will occur, so that the excitation process lasts longer than the recombination process, so that more organic compounds can be degraded [13] . The smaller the particle size, the more reactivity will increase because the smaller the particle size, the greater the surface area will cause more atomic fractions on the surface while a material reacts with other materials on the surface, so that the more atomic fractions on the surface, the reactivity of the material will increase [12, 14] . The bulk band gap value of cerium oxide is ranging from 2.8 to 3.2 eV. 
Conclusions
The photocatalytic activity of cerium oxide increases after being doped with meso- minutes. Effectiveness of methylene blue degradation using Ceria, MS-Ce and MMS-Ce photocatalysts was 68.85%, 97.38% and 99.98%.
